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(57) Abstract 

The invention refers to a nuclear reactor device 
and a method of constructing a nuclear reactor device. 
The device comprises a reactor containment (1), formed 
by a first wall member (2) defining an inner space (3), 
and a reactor vessel (6), housing a reactor core (7) and 
being provided in the inner space (3). Furthermore, the 
device comprises an upper space (10) provided above the 
reactor containment (1) and defined by a second wall 
member (11). The first wall member (2) and the second 
wall member (11) have, seen in a horizontal section, an 
essentially identical cross-sectional shape and form an 
essentially common cylinder. 
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Title: 

A nuclear reactor device and a method to construct a 
nuclear reactor device 

THE BACKGROUND OF THE INVENTION AND PRIOR ART 

The present invention refers to a nuclear reactor device 
comprising a reactor containment, formed by a first wall 
member and enclosing an inner space, a reactor vessel 
housing a reactor core and being provided in the inner 
space, and an upper space provided above the reactor 
containment and defined by a second wall member. Such a 
nuclear reactor device is disclosed in US-A-5 201 161. The 
invention also refers to a method of constructing a nuclear 
reactor device, comprising the steps of casting a first wall 
member defining an inner space of a reactor containment 
intended to comprise a reactor vessel to be provided in the 
inner space and house a reactor core, and providing a second 
wall member defining an upper space above the reactor 
conta inment . 

The fuel in the reactor core in such nuclear reactor devices 
needs to be regularly replaced by new fuel or to be 
displaced in the core. In order to perform this work, the 
reactor vessel is open and internal parts are removed 
therefrom, whereafter the fuel may be lifted out of the 
reactor vessel. The fuel as well as the internal parts are 
highly radioactive so that all handling has to be performed 
under water functioning as a radiation shield and also as 
cooling medium. In order to enable short fuel replacement 
period, the fuel and the internal parts are temporarily 
stored in water-filled pools provided in an upper space 
located above the reactor containment in the so called 
reactor building. Traditionally, these pools have been 
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designed with a rectangular or square cross-section. The 
handling of the fuel, the internal parts and other equipment 
is performed by means of a fuel handling apparatus and 
overhead cranes which may be manoeuvred in a rectangular co- 
5 ordinate system and move the fuel, the internal parts and 
the other equipment between different pools and between the 
pools and the reactor vessel. 

It is known to design the reactor containment with a 
10 circular cylindrical cross-section seen in a horizontal 
section. Such a shape is advantageous from a strength point 
of view and permits to subject the reactor containment to an 
overpressure in case of pipe breakage accidents or severe 
accidents and also for sub-pressures, which may arise in 
15 certain accident situations. 

The combination of the rectangular or square upper space for 
said pools and the circular cylindrical reactor containment 
located thereunder, is a technical and time-consuming 

20 difficulty during design and construction of nuclear power 
devices of the type defined above. The transition from a 
circular cylindrical section to a square section involves an 
interruption of the construction work and new equipment must 
be supplied before the construction of the walls of the 

25 upper space. From a design point of view, it is furthermore 
difficult to manage the strength requirements without 
increasing, to greater expenses, the dimensions of the wall 
members defining the upper space and the pools enclosed 
therein. 

30 

JP-A-5 107 381 discloses a reactor containment consisting of 
six modules, defining a lower space having a reactor, and of 
three modules, which seem to define an upper space. The 
lower space has a square cross-section shape whereas the 
35 upper space has a rectangular cross-section shape. 
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SUMMARY OF THE INVENTION 

" The object of the present invention is to simplify the 
construction of a nuclear reactor device of the type defined 
5 above and thereby reduce the construction time thereof. 

This object is obtained by the nuclear reactor device 
initially defined and characterized in that the first wall 
member and second wall member have, seen in a horizontal 

10 section, an essentially identical cross-section shape and 
form an essentially common cylinder. By such a design of the 
wall members for the reactor containment and the upper space 
located thereabove, these wall members may be manufactured 
at one go immediately after each other. It means that the 

15 same equipment and the same form may be utilized for both 
wall members. Consequently, it is possible to reduce the 
construction time necessary and in such a manner reduce the 
construction expenses. In accordance with the invention, 
said essentially common cylinder may have an arbitrary 

20 cross-sectional shape; for instance it may be circular, 
elliptic, oval, square, rectangular. 

According to an embodiment of the invention, said cross- 
sectional shape is essentially circular cylindrical . Such a 

25 shape has a high strength and may therefore carry large 
loads and stand large pressure changes. It means that the 
design and the construction of the wall member surrounding 
the upper space may be simplified in comparison with 
previously known technique according to which the upper 

30 space was surrounded by a rectangular wall member. 

According to a further embodiment of the invention, the 
first wall member and the second wall member are cast in a 
continuous piece by means of sliding form casting. Such a 
35 sliding form casting is known per se and enables a very 
short time of construction. Since the both wall members have 
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essentially the same cross-sectional shape, one and the same 
sliding form may be utilized for the complete casting 
operation. Advantageously, the first wall member and the 
second wall member are cast in concrete with reinforcement 
members provided in the concrete, which comprise tightening 
members arranged to enable a prestressing of said wall 
member. Said tightening members may extend in the second 
wall member, at least in one of the directions about the 
upper space and along the upper space. 

According to a further embodiment of the invention, at least 
the second wall member comprises a wall coating provided 
onto the inner side thereof. Such a wall coating, which 
advantageously may be made of stainless steel, may function 
as a protection for the concrete against water present in 
the upper space. The wall coating may advantageously 
together with the reinforcement members be mounted together 
in advance to module blocks which are lifted to a position 
when the sliding form casting has reached a suitable level 
and thus before the casting proper of the upper wall member 
is performed. Thereby, the wall coating may function as a 
limiting wall of the form, i.e. it is sufficient that the 
outer form wall is sliding. 

According to a further embodiment of the invention, the 
upper space is divided in part spaces by means of at least 
one primary wall element extending between two separated 
attachment portions of the second wall member. Such part 
spaces may form water-filled pools for fuel, internal parts 
from the reactor vessel and other equipment. Advantageously, 
there are two primary wall elements which are separated from 
each other and which each extends between two separated 
attachment portions of the second wall member, and 
furthermore two secondary wall elements, which extend 
between the two primary wall elements and which between 
themselves and together with the primary wall elements form 




an isolated part space, which may be located above a cover 
device of a separating wall separating the upper space from 
the inner space. Moreover, such primary wall elements 
function as load-absorbing elements in case of an 
5 overpressure in the reactor containment. 

According to a further embodiment of the invention, door 
members are arranged to provide a passage between at least 
two of said part spaces. This embodiment enables a simple 
10 transport of fuel and internal parts from the reactor vessel 
through the isolated space and into further part spaces 
located outside the isolated space. By such short transport 
ways, the time consumption during fuel replacement and 
revision may be maintained at a low level. 

15 

The object stated above is also obtained by the method 
initially defined and characterized in that the first wall 
member and the second wall member are cast by means of an 
essentially common form being lifted upwardly during the 
20 course of the casting process. By such a casting technique, 
it is thus possible to cast both the wall members at one go 
in a significantly shorter period of time than according to 
the art previously known. Advantageously, said form 
comprises a sliding form* 

25 

According to an embodiment of the inventive method, the 
casting of the second wall member is preceded by the lifting 
to a position of prepared blocks comprising reinforcement 
members and an inner wall coating. Such blocks may 
30 advantageously be manufactured at the same time as the 
casting of the first wall member is performed and in such a 
manner the total time consumption may be kept on a low 
level . 

35 According to a further embodiment of the inventive method, 
tightening members are provided during the course of the 
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casting process in said wall member in such a manner that 
they extend in at least one of the directions about said 
spaces and along said spaces , and after the casting process 
the tightening members are tightened in order to prestress 
5 said wall member. Thereby, the tightening members may be 
provided in tubes provided in said wall member. After or in 
connection with said tightening, concrete may be injected 
into said tubes. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is now to be explained more closely by 
means of different embodiments, which are disclosed merely 
by way of example, and with reference to the drawings 
15 . attached. 

Fig 1 discloses a view from above of a nuclear reactor 



Fig 2 discloses a section through the nuclear reactor 



DETAILED DESCRIPTION OF DIFFERENT EMBODIMENTS 

Figs 1 and 2 disclose schematically a nuclear reactor device 
according to the present invention. The device comprises a 

25 reactor containment 1 formed by a first essentially circular 
cylindrical wall member 2 enclosing and defining an inner 
space 3. The inner space 3 comprises an upper primary space 
and a lower secondary space, which are separated from each 
other by means of an essentially horizontal intermediate 

30 wall A, which in its central part forms a cavity 5 extending 
downwardly from the primary space and housing a reactor 
vessel 6 in which a reactor core 7 is provided. Through the 
primary space of the inner space 3, ' a steam conduit, not 
disclosed, extends out of the reactor containment to a steam 

35 turbine plant. From the turbine plant, a feed water conduit, 
not disclosed, extends back through the reactor containment 



device according to an embodiment of the invention. 



device along a line II-II in Fig 1. 



20 
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1 and the primary space to the reactor vessel 6. The primary 
space of the inner space 3 is connected to the secondary 
- space via a number of vertical channels 8 . The secondary 
space of the inner space 3 comprises a so-called 
5 condensation pool comprising water for cooling and for the 
condensation of steam from the primary space. 

The reactor containment 1 is delimited upwardly by an 
essentially horizontal separating wall 9 forming a bottom in 

10 an upper space 10 provided above the reactor containment 1 . 
The upper space 10 is delimited and defined by a second 
essentially circular cylindrical wall member 11 forming a 
continuing part of the first wall member 2. This means that 
the first wall member and the second wall member have an 

15 essentially identical cross-sectional shape seen in a 
horizontal section and are essentially concentric to each 
other . 

As appears from Fig 1, the upper space 10 is divided into 

20 five part spaces 12, 13, 14, 15, 16, This division is made 
by means of two primary wall elements 17 being essentially 
parallel to each other and extending between two respective 
separated attachment portions of the inner surface of the 
second wall member 11. Between these two wall elements 17, 

25 two secondary wall elements 18 being essentially parallel to 
each other extend. Between the two secondary wall elements 
18 and the two primary wall elements 17, the part space 12, 
forming a central part space isolated from the other part 
space 13-16, is enclosed. The central part space 12 is 

30 located above a dome-shaped cover member 19 which may be 
removed and thereby uncover the reactor vessel 6 which in 
turn comprises/ at its upper end, a dome-shaped cover member 
20 which may be removed in order to uncover the interior of 
the reactor vessel 6. The central part space 12 is connected 

35 to each of the other part spaces 13-16 via a respective 
passage 21, which may comprise an openable door member 22. 
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Furthermore, the nuclear reactor device comprises a traverse 
device 23 which is movable on two rails 24 carried by a 
schematically indicated base 25 attached to the wall element 
11. The traverse device 23 comprises a schematically 
disclosed fuel replacement apparatus and a lifting device 
26 , which is movable along the traverse device 23- The cover 
members 19 and 20 are lifted by means of a larger, not 
disclosed reactor building traverse device and are 
positioned in the reactor building outside the upper space 
10. Thereafter, internal parts, such as for instance steam 
separators, may be lifted out of the reactor vessel 6 and 
positioned in for instance the part space 13 . By means of 
the fuel replacement apparatus and the lifting device 26, 
the fuel rods may thereafter be lifted out of the reactor 6 
and positioned in for instance the part space 14 . Thereby, 
the door member 22, separating the part space 14 from the 
central part space 12, has been removed by means of the fuel 
replacement apparatus and the lifting device 26. It is to be 
noted that the part spaces 12-16 form water-filled pools, 
enabling the performance of said handling of the fuel and 
internal parts in such a manner that these always are 
located under water. The passage 21 in the fuel pool, in the 
example disclosed the part space 14, has such a depth that 
the fuel always is located in a radiation-protecting manner 
under the water surface during the passage to and from the 
part space 14. Furthermore, the part space 14 has such a 
depth that an upper edge of the fuel which has been placed 
in the part space 14 always is located below the lower edge 
of the passage 21. As a part of the pools 13, 15 and 16, a 
separate emergency cooling pool may be housed, which is 
utilized during cooling of the core in the reactor vessel 
and/or during cooling of the condensation pool. 

The first wall member 2, the second wall member 11, the 
intermediate wall 4 and the separating wall 9 as well as a 
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bottom wall 27 of the reactor containment 1 are all 
manufactured in concrete. The inner surfaces , forming pools 
and thus being subjected to water, are provided with a wall 
coating 21 which is indicated in Fig 2 by means of somewhat 
5 thicker lines and which may be manufactured in any 
corrosion-resistant material as for instance stainless 
steel. 

The first wall member 2 and the second wall member 11 may in 

10 accordance with the present invention be manufactured by so 
called sliding form casting. It means that a form having an 
inner limiting wall and an outer limiting wall slowly is 
moved upwardly from the bottom wall 27 of the reactor 
containment 1 during a continuous supply of concrete. The 

15 lifting speed is so slow that the concrete provided inside 
the form has time to solidify during the time period of the 
movement of the sliding form from the position where the 
concrete was supplied. In such a manner, the first wall 
member 2 and the second wall member 11 may both be cast at 

20 one go in one single continuous casting process. In the wall 
members 2, 11, relatively large quantities of reinforcement 
bars, which are not disclosed in Figs 1 and 2, are 
contained. The vertical wall coating 28 of the second wall 
member 11 and the reinforcement intended for the second wall 

25 member 11 may advantageously be produced in advance in 
blocks, which are lifted to a position prior to the 
performance of the casting proper. Furthermore, tightening 
members 29 and 30 are provided in the wall members 2, 11 in 
such a manner that they extend essentially vertically along 

30 and about the upper space 10 and the inner space 3. The 
tightening members 29 and 30 are provided in tubes 31, which 
are cast within the concrete. For each round, two tubes 31 
are provided, which extend over a respective semiround or a 
pipe extending around the complete round. Likewise, for each 

35 round tightening members 30 are provided, one in each tube 
31. The tightening members 30 are tightened by means of 
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schematically disclosed tightening devices 32 provided 
diametrically opposite to each other. The tightening takes 
place after the solidification of the concrete and involves 
a prestressing of the wall elements 2, 11 in such a manner 
5 that they may resist larger forces. Tightening devices (not 
disclosed) similar to the tightening devices 32 are provided 
for the vertical tightening members 29. It is also possible 
to let the tubes 31 form parts of said blocks. 

10 In order to further simplify the casting process, one may 
let the wall coatings 28 form the inner limiting wall of the 
casting form, which means that merely one sliding outer 
limiting wall needs to be provided, at least for the part of 
the wall members 2, 11 which are provided with wall coatings 



The disclosed embodiment of the primary wall elements 17, as 
horizontal beams, leads to an improved strength of the 
second wall member 11. They will also contribute to the 
20 support of the forces from the separating wall 9 at an 
overpressure in the reactor containment 1 and in such a 
manner increase the strength of the reactor containment 1. 

The invention is not limited to the embodiments disclosed 
25 herein but may be varied and modified within the scope of 
the following claims. For instance, it is to be noted that 
the wall elements 17 and 18 may have another extension than 
the one disclosed. It is for instance possible to provide a 
circular cylindrical wall element surrounding the dome- 
30 shaped cover member 19 and to provide radially extending 
wall elements between the wall member 11 and such an inner 
circular cylindrical wall element. The rails of the traverse 
device may be provided in another manner, for instance they 
may lie on the upper edge side of the primary wall elements 
35 17 or be provided as a rail located on the upper edge side 
of the other wall element 11, the movement of the fuel 



15 



28. 
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replacement apparatus and the lifting device 2 6 being 
performed by means of polar co-ordinates ♦ 
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Claims 

1. A nuclear reactor device comprising: 

a reactor containment (1), formed by a first wall 
5 member (2) defining an inner space (3) , 

a reactor vessel (6), housing a reactor core (7) and 
being provided in the inner space (3), and 

an upper space (10) provided above the reactor 
containment (1) and defined by a second wall member (11), 
10 characterized in that the first wall member (2) and the 
second wall member (11) have, seen in a horizontal section, 
an essentially identical cross-sectional shape and form an 
essentially common cylinder. 

15 2. A nuclear reactor device according to claim 1, 
characterized in that said cross-sectional shape is 
essentially circular. 

3. A nuclear reactor device according to claim 2, 
20 characterized in that the first wall member (2) and the 

second wall member (11) are cast in a continuous piece by 
means of sliding form casting . 

4. A nuclear reactor device according to claim 3, 
25 characterized in that the first wall member (2) and the 

second wall (11) are cast in concrete with reinforcement 
members (29, 30) provided in the concrete and comprising 
tightening members (30) arranged to enable a biasing of said 
wall members (2, 11) . 

30 

5. A nuclear reactor device according to claim 4, 
characterized in that said tightening members (29) extend in 
the second wall member (11) at least in one of the 
directions about the upper space (10) and along the upper 

35 space (10). 
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6. A nuclear reactor device according to any one of the 
preceding claims, characterized in that at least the second 
wall member (11) comprises a wall coating (28) provided onto 
the inner side. 

5 

7 • A nuclear reactor device according to any one of the 
preceding claims, characterized in that the upper space (10) 
is divided into part spaces (12 - 16) by means of at least 
one primary wall element (17) extending between two 

10 separated attachment portions of the second wall member 
(11) . 

8. A nuclear reactor device according to claim 7, 
characterized by two primary wall elements (17) separated 

15 from each other and each extending between two separated 
attachment portions of the second wall member (11) . 

9. A nuclear reactor device according to claim 8, 
characterized in that the two primary wall elements (17) are 

20 essentially parallel to each other. 

10. A nuclear reactor device according to any one of claims 

8 and 9, characterized by two secondary wall elements (18) 
which extend between the two primary wall elements (L7) and 

25 which between themselves and together with the primary wall 
elements (17) form an isolated part space (12) . 

11. A nuclear reactor device according to claim 10, 
characterized in that the isolated part space (12) is 

30 located above a cover device (19) of a separating wall (9) 
separating the upper space (10) from the inner space (3) . 

12. A nuclear reactor device according to any one of the 
preceding claims, characterized by door members (22) 

35 arranged to provide a passage (21) between at least two of 
said part spaces (12 - 16) . 
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13. A method of constructing a nuclear reactor device, 
comprising the steps of: 

- casting a first wall member defining an inner space of a 
5 reactor containment intended to comprise a reactor vessel to 

be arranged in the inner space and housing a reactor core, 
and 

- providing a second wall member defining an upper space 
above the reactor containment, characterized in that the 

10 first wall member and the second wall member are cast by 
means of an essentially common form being lifted upwardly 
during the course of the casting process. 

14. A method according to claim 13, characterized in that 
15 the said form comprises a sliding form. 

15. A method according to any one of claims 13 and 14, 
characterized in that the casting of the second wall member 
is preceded by the lifting to a position of prepared blocks 

20 comprising reinforcement members and an inner wall coating. 

16. A method according to claim 15, characterized in that 
the during the course of the casting process tightening 
members are provided in said wall member in such a manner 

25 that they extend in at least one of the directions about 
said spaces and along said spaces, and that the tightening 
members after the casting process are tightened to prestress 
said wall member. 

30 17. A method according to claim 16, characterized in that 
the tightening members are provided in tubes provided in 
said wall member. 

18. A method according to claim 17, characterized in that 
35 after or in connection with said tightening concrete is 
injected into said tubes. 
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Claims 



1. A nuclear reactor device comprising: 

a reactor containment (1), formed by a first wall 
5 member (2) defining an inner space (3) , 

a reactor vessel (6), housing a reactor core (7) and 
being provided in the inner space (3) , and 

an upper space (10) provided above the reactor 
containment (1) and defined by a second wall member (11), 
10 characterized in that the first wall member (2) and the 
second wall member (11) have, seen in a horizontal section, 
an essentially identical cross-sectional shape and form an 
essentially common cylinder. 



15 2 - A nuclear reactor device according to claim 1, 
characterized in that said cross-sectional shape is 
essentially circular. 



3. A nuclear reactor device according to claim 2, 
20 characterized in that the first wall member (2) and the 

second wall member (11) are cast in a continuous piece by 
means of sliding form casting. 

4. A nuclear reactor device according to claim 3, 
25 characterized in that the first wall member (2) and the 

second wall (11) are cast in concrete with reinforcement 
members (29, 30) provided in the concrete and comprising 
tightening members (30) arranged to enable a biasing of said 
wall members (2, 11) . 

30 

5. A nuclear reactor device according to claim A, 
characterized in that said tightening members (29) extend in 
the second wall member (11) at least in one of the 
directions about the upper space (10) and along the upper 

3 5 space (10) . 
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6. A nuclear reactor device according to any one of the 
preceding claims, characterized in that at least the second 
wall member (11) comprises a wall coating (28) provided onto 
the inner side. 

7. A nuclear reactor device according to any one of the 
preceding claims, characterized in that the upper space (10) 
is divided into part spaces (12 - 16) by means of at least 
one primary wall element (17) extending between two 
separated attachment portions of the second wall member 
(11) . 



8. A nuclear reactor device according to claim 7, 
characte rized by two primary wall elements (17) separated 

15 from each other and each extending between two separated 
attachment portions of the second wall member (11) . 

9. A nuclear reactor device according to claim 8, 
characte rized in that the two primary wall elements (17) are 

20 essentially parallel to each other. 

10. A nuclear reactor device according to any one of claims 
8 and 9 ' characterized by two secondary wall elements (18) 
which extend between the two primary wall elements (L7) and 

25 which between themselves and together with' the primary wall 
elements (17) form an isolated part space (12) 

11. A nuclear reactor device according to claim 10, 
characterized in that the isolated part space (12) is 

3 0 located above a cover device (19) of a separating wall (9) 
separating the upper space (10) from the inner space (3) . 

12. A nuclear reactor device according to any one of the 
preceding claims, characterized by door members (22) 

35 arranged to provide a passage (21) between at least two of 
said part spaces (12 - 16) . 
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13. A method of constructing a nuclear reactor device, 
comprising the steps of: 

- casting a first wall member defining an inner space of a 
reactor containment intended to comprise a reactor vessel to 
be arranged in the inner space and housing a reactor core, 
and 

- providing a second, wall member defining an upper space 
above the reactor containment, characterized in that the 
first wall member and the second wall member are cast by 
means of an essentially common form being lifted upwardly 
during the course of the casting process. 

14. A method according to claim 13, characterized in that 
the said form comprises a sliding form. 

15. A method according to any one of claims 13 and 14, 
characterized in that the casting of the second wall member 
is preceded by the lifting to a position of prepared blocks 
comprising reinforcement members and an inner wall coating. 

16. A method according to claim 15, characterized in that 
the during the course of the casting process tightening 
members are provided in said wall member in such a manner 
that they extend in at least one of the directions about 
said spaces and along said spaces, and that the tightening 
members after the casting process are tightened to prestress 
said wall member. 

17. A method according to claim 16, characterized in that 
the . tightening members are provided in tubes provided in 
said wall member. 

18. A method according to claim 17, characterized in that 
after or in connection with said tightening concrete is 
injected into said tubes. 
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3 . The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 

from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
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or the international preliminary examination report, as so amended. 

Language for the purposes of international preliminary examination: Engl i sh 

□ 

which is the language in which the international application was filed. 

□ 

which is the language of a translation furnished for the purposes of international search 

m 

which is the language of publication of the international application. 
QT] which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which have been designated and which are bound by Chapter II of 
thePCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/401 (second sheet) (July 1998) 



See Notes to the demand form 



Sheet No. 



Intei 



al application No. 



Box No. VI CHECKLIST 


The demand is accompanied by the following elements, in the language referred to in 
Box No. IV r for the purposes of international preliminary examination: 


For International Preliminary 
Examining Authority use only 






received not received 


1. translation of international application 


sheets 


1 — | 
1 1 


i — i 


2. amendments under Article 34 


sheets 


1 — 1 
1 1 


i — i 


3. copy (or, where required, translation) of 
amendments under Article 19 


sheets 


□ 


□ 


4. copy (or. where required, translation) of 

statement under Article 1 9 : 


sheets 


□ 


□ 


■J . ICLLCt * 


sheets 


□ 


□ 


6. other (specify) 


sheets 


□ 


□ 


The demand is also accompanied by the item(s) marked below: 








1 . |X | fee calculation sheet 


4. | | statement explaining lack of signature 




2. | | separate signed power of attorney 

3- 1 I copy of general power of attorney; 
^""^ reference number, if any: 


5- 1 1 nucleotide and or amino acid sequence listing in 
computer readable form 

6. | | other (specify) : 


Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 


Next toeachsignature, indicate the name ofthepersonsigningandthe capacityir 


iyvhichthepersonsigns(ifsiichcapacityisnotobviottsjrom 


Stockholm, 5 November 1998 








BJERKENS PATENTBYRA KB 








Stefan Berglund 









For International Preliminary Examining Authority use only 



1. Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60. 1 (b): 



3 ^ [ — | The date of receipt of the demand is AFTER the expiration of 1 9 months | 1 

t — I from the priority date and item 4 or 5, below, does not apply. I I 



The applicant has been 
informed accordingly. 



4 I I I he date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
' t — I Rule 80.5. 



L 



5. I I Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
I — I is EXCUSED pursuant to Rule 82. 



For International Bureau use only 



Demand received from IPEA on: 



Form PCT/IPE A/401 (last sheet) (July 1998) 



See Notes to the demand form 



CNT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
PCT 50557 eg 


FOR FURTHER ACTION ? ee r Notification of Trammittal of totem^onal 

Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/SE98/00721 


International filing date (day/month/year) Priority date (day J month/year) 
21.04.1998 21.04.1997 


International Patent Classification (IPC) or national classification and IPCe 

G21C 1/00, G21C 21/00, E04G 11/22 // G21C 13/00 



Applicant 

ABB Atom AB et al 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



sheets, including this cover sheet 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. 



This report contains indications relating to the following items: 
Basis of the report 



1 


El 


n 


□ 


m 


□ 


IV 


□ 


V 




VI 


□ 


vn 


□ 


vm 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Vm | [ Certain observations on the international application 



Date of submission of the demand 
06.11.1998 


Date of completion of this report 
21.07.1999 


Name and mailing address of the IPEA/SE 
Patent- och registreringsverket Telex 
Box 5055 17978 
S-102 42 STOCKHOLM PATOREG-S 

Facsimile No. 08-667 72 88 


Authorized officer 

Tomas Lund / JA A 
Telephone No. 08-782 25 00 



Form PCT7IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIM^^Y EXAMINATION REPORT 


"mffcalional application No. 
PCT /^Ht) / 007 21 


I. Basis of the report 


1. This report has been drawn on the basis of (Replacement sheets which have been furnished to the receiving Office m response to an invitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.): 


| | the international application as originally filed. 




1 1 tYtf* Hpcfrirvtirm naopQ 1 _1 1 


, as originally filed, 




pages 


, filed with the demand, 




Daees 


, filed with the letter of 




pages 


, filed with the letter of 




y\ the claims. Nos. 


, as originally filed, 




Nos. 


, as amended under Article 19, 


Nos. 


, filed with the demand, 




Nos. 1-18 


, filed with the letter of 


12.05.1999 


Nos. 


, filed with the letter of 




/5s the drawings, sheets/fig 1-2 


, as originally filed, 






, filed with the demand 






, filed with the letter of 




shoots/fig 


, filed with the letter of 




2. The amendments have resulted in the cancellation of: 






| j the description, pages 






j j the claims, Nos. 






j j the drawings, sheets/fig 






1 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
* 1 ' beyond the disclosure as filedC as indicated in the supplemental Box (Rule 70.2(c)). 


4. Additional observations, if necessary: 







Form PCT/IPEA/409 (Box I) (January 1994) 



INTERNATIONAL PRE 



LY EXAMINATION REPORT 



riat^^^ppU 



Internatj^^Bpplication No. 

PCT/SE98/00721 



V. Resoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 



Claims 
Claims 



1-18 



Claims 1 — 18 
Claims 



Industrial applicability (IA) Claims 1 — 18 

Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 
Cited documents: 
Dl: JP, A, 5-107381 

D2: "Handboken Bygg, M" 198 5, Liber Forlag, Stockholm, page 
89-96 

D3: "Handboken Bygg, V" 1985, Liber Forlag, Stockholm, page 
681 

The claimed invention relates to a method to construct a 
nuclear reactor structure and a nuclear reactor structure. The 
nuclear reactor structure is partitioned into two 
constructional parts, each with a separate function. The 
applicant suggests that these parts have the same cross- 
sectional shape. This is achieved by using a sliding form to 
cast the nuclear reactor structure. As a result the two 
constructional parts can be constructed without an 
intermediate interruption . 



The object of the claimed invention is to simplify the 
construction of a nuclear reactor structure. This reduces the 
time, and thereby the costs, for the construction of a nuclear 
reactor structure . 

Dl shows a nuclear reactor structure partitioned into an upper 
part and a lower part. These parts have practically the same 
cross-sectional shape. However, they do not form an 
essentially common cylinder with an essentially identical 
cross-sectional shape. This known reactor is constructed by 
using pre-f abricated modules. The document does not disclose 
or suggest the construction of a reactor building in situ by 
means of a casting process, e g by using a sliding form. 
Therefore, the claimed invention according to claims 1 and 13 
differs from this document and it cannot be considered obvious 
to the person skilled in the art to construct a reactor 
building according to the claimed invention. .../..- 



Form PCT/IPEA/409 (Box V) (January 1994) 



INTERNATIONAL PI 




LY EXAMINATION REPORT 




'8/00721 



ippli cation No. 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of: V . 

The claim 13 of the claimed invention states a construction 
method involving a movable casting form. This is a well-known 
construction method, as can be seen e.g. in Dl and D2 . 
However, it is not known to utilise this construction method 
for the purpose of the present invention. 

Still, does it involve an inventive step to use this known 
method to construct, in a novel way, a nuclear reactor 
structure? The person skilled in the art would probably 
consider various construction methods, e g casting with a 
sliding form. The construction of nuclear reactor structures 
may, however, imply specific aspects. By constructing a 
reactor building according to the claimed invention, 
efficiency can be improved and construction costs reduced. 
Therefore, the claimed invention according to claim 13 is 
considered to involve an inventive step. 

None of the other documents cited in the International Search 
Report disclose an arrangement or a method as stated in the 
claimed invention . 

Therefore, the stipulated criteria regarding novelty, 
inventive step and industrial applicability under PCT Article 
33 (1) are fulfilled for the claimed invention. 



Form PCT/IPEA/409 (Supplemental Box) (January 1994) 



